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REMARKS / ARGUMENTS 



Claims Currently Pending 
Claims 1-12 are pending. 



Claim Rejections - 35 USC 112 



Lack of Enab B^is for Rejection ("hydrates") 

The rejection of claims 1-1 1 under 35 USC 1 12, first paragraph, for lacking enabling support 
for hydrates has been maintained. This basis for rejection of claims 1-11 is traversed for the 
following reasons. 



The term "hydrates" essentially has two, very different meaaings. 

It is apparent that in making the rejection the Office is assuming that the term hydrate means 
a product which results from the chemical reaction of water witli a host molecule. When 
used in this way the hydrate is different from the host molecule. The following references 
define the term hydrate in this sense. 

The Concise Oxford Dictionary, Ninth Edition 

* n. a, compound of water combined with another compound or with an element • vJr. 
la combine chemically with water, b (as hydrated adj.) chemically bonded to water. 2 
case to absorb water. 

Merriam-Webster's Collegiate Dictionary. Electronic Edition. Version 1.5 
a compound formed by the union of water with some other substance. 

The Random House D ictionary of the English Lan guage, The Unabrid ged Edition, © 
1969. 

-n, I, any of a class of compounds containing chemically combined water. In some 
hydrates, as washing soda, Na2CO3»10H2O, the water is loosely held and is easily lost 
on heating; in others, such as sulfuric acid, S03»H20, or H2 SO4, it is strongly held as 
water of constitution. -vJ,, vJ, 2. to combine chemically with water, 

Wikipedia 

In organic chemistry, a hydrate is a compound formed by the addition of water to a 
host molecule. Thus ethanol could be considered to be the hydrate of ethylene. These 
substances do not contain water as such, but have their constituents (hydrogen, 
oxygen, hydroxyl) so arranged that water may be eliminated, Hence^ hydrates are 
derivatives of, or compounds with, hydroxyl. One such example is chloral hydrate. 
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On the other hand, those of skill in the art will readily understand, from context, that the term 
hydrate, as used in the present application^ is intended to mean a solid compound containing 
water molecules combined in a definite ratio as an integral part of the crystal. When used in 
this way the term does not connote a reaction product of the compound with water. That is to 
say, the hydrate is not chemically different th^ the molecule per se. The foUowmg 
references define the term hydrate in this latter sense. 

The American Heritage® Dicti onary of the En glish Language. Fourth Edition 
copyright ©2 000 by Houghto n Mifflin Company. Updated in 2003 > Published by 

Houghton IVlifflin Company 

-n. A solid compound containing water molecules combined in a definite ratio as an 
integral part of the crystal. 

United States Food and Dmg Adminis tration Guidance for Industry: AND As: 
Pharmaceutical Solid Polymorphism 

Solvates are crystal forms containing either stoichiometric or nonstoichiometric 
amounts of a solvent. If the incorporated solvent is water, the solvate is 
commonly known as a hydrate. (Emphasis added) 

Accordingly, the term hydrate, as used in the application, does not mean a separate chemical 
entity or a different compound. Rather the term hydrate refers to a solid, crystalline form of a 
compound per se, wherein water molecules are combined in a definite ratio as an integral part 
of the crystal lattice. Persons of ordinary skill in the art fully understand that many 
compounds can exist in either anhydrous or hydrated crystalline forms, and they understand, 
in general, how to convert an anhydrous crystalline form to a hydrated crystalline form. 
Indeed, many anhydrous substances spontaneously convert to hydrates upon exposures to 
moisture. In view of the background knowledge possessed by those of ordinary skill in the 
art, the specification is clearly enabling for the production of hydrates, meaning crystalline 
forms of the claimed compoxmds per se that contain water in their crystal lattice. 



Written Description Basis for Rejection 

Claims 1 1 and 12 also stand rejected under 35 USC 112, first paragraph, as failing to comply 
with the written description requirement, for the reasons discussed below. 



Claim 12 is directed to a "^method for treating or reducing the frequency of headache, 
migraine headache or cluster headache' \ The action states, incorrectly, that there is no 
antecedent basis for this in the specification. More specifically^ the action is incorrect when 
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it asserts that the specification does not describe the treatment of my "physio-pathology'', as 
is claimed in claim 12. On the contrary, the specification states, at page 105, lines 21-23, "In 
view of their pharmacological properties the compounds of general formula I and the salts 
thereof with physiologically acceptable acids are thus suitable for the acute and prophylactic 
treatment of headaches, particularly migraine or cluster headaches," The action is also not 
correct in asserting that the specification does not show that the claimed compounds have 
biological activity, such as binding activity, that would siipport the assertion that they are 
suitable for the acute and prophylactic treatment of headaches, particularly migraine or 
cluster headaches. Two in vitro experiments are described in the specification, at pages 104- 
105. The results obtained fi-om the first experiment, entitled "Binding studies with SK-N-MC 
cells (expressing the human CGRP receptor)'' show that the claimed compounds exhibit IC50 
values < 10000 nM in the test described. The results of the second experiment, entitled 
"CGRP Antagonism in SK-N-MC cells", show that the claimed compounds exhibit CGRP- 
antagonistic properties in the in vitro test model described, in a dosage range between 10-12 
and 10-5 M. Moreover, at page 106, lines 7-11, the specification provides a dosage range 
within which the compounds may be employed in order to carry out the claimed method. 

It is accordingly quite clear that claim 12 is directed to subject matter that is described in the 
specification in such a way as to reasonably convey to one skilled in the relevant art that the 
inventors, at the time the application was filed, had possession of the claimed invention. 

New Matter Basis for Reiection 

The action further rejects claim 12, stating that the phrase "host having an increased risk of 
suffering from a headache, migraine headache or cluster headache" is considered to be new 
matter. It is respectfully asserted that this additional reason for the rejection lacks proper 
foundation and should be withdrawn, for the reasons given below. 

Claim 12 is a process claim- As with any process claim, claim 12 entails the performance of 
an action X, upon some recipient of the action Y, for some usefiil purpose Z. In the case of 
claim 12 the action X to be performed is a medical treatment, more specifically **the 
administration of an effective amount of a compound according to claim 1 or a 
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physiologically acceptable salt thereof. The recipient Y of the action X is ''a host currently 
suffering from a headache, migraine headache or cluster headache, or a host having an 
increased risk of suffering from a headache, migraine headache or cluster headache" and the 
useful purpose Z is "treating or reducing the frequency of headache^ migraine headache or 
cluster headache". 

At this point it should be observed that claim 12 could have been written as follows, leaving 
out any explicit description or identification of the recipient of the action: 

Claim 12 (as it rntght have been written): A method for treating or reducing the 
frequency of headache, migraine headache or cluster headache which comprises the 
administration , to a host currently suffering from a headache, migraine - headaehe - or 
cluster hea d ache, or a host having an incr eased ris k of s ug i e!ri B ^# e m -- a headache, 
migraine headache or cluster headache, of ant effective amount of a compound 
according to claim 1 or a physiologically acceptable salt thereof 

Drafting claim 12 in the above manner would surely have avoided the stated new matter 
rejection, but it would arguably have rendered the claim indefinite by not explicitly 
identifying the recipient of the action (the medical treatment). To avoid any possibility of 
indefiniteness, claim 12 expressly states that the recipient of the medical treatment is (when 
treating headache, migraine headache or cluster headache) "a host currently suffering from a 
headache, migraine headache or cluster headache" or (when reducing the frequency of 
headache, migraine headache or cluster headache) "a host having an increased risk of 
suffering from a headache, migraine headache or cluster headache''. Claim 12 was written as 
it is to avoid such possibility of indefiniteness. 

Does the specification provide antecedent basis for the useful purpose or process of claim 12, 
which is **treating or reducing the frequency of headache, migraine headache or cluster 
headache"? Yes it does. As mentioned before, the specification states, at page 105, lines 21- 
23, **In view of their pharmacological properties the compounds of general formula I and the 
salts thereof with physiologically acceptable acids are thus suitable for the acute and 



Application No. 10/687,262 

Amendment dated August 17, 2007 

Reply to Office action of February 27, 2007 

prophylactic treatment of headaches, particularly migraine or cluster headaches," The terms 
"acute" and "prophylatic" treatment have art-recognized meanings, when used in the present 
context. It is well established in the field of medicine that migraine headaches may be treated 
during an attack (acute or abortive treatment), or they may be treated preventively or 
prophylactically (to reduce the number or frequency of attacks in patients who experience 
frequent migraines). As support for these statements, see the web page **Migraine, 
MayoCliniccom", the web page "Migraine, the National Migraine Association: Current 
Treatment Methods", and J Headache Pain (2001) 2:147-1615 copies of which are provided. 
Thus, in stating that the compounds "are *** suitable for the acute and prophylactic txeatment 
of headaches, particularly migraine or cluster headaches", the specification describes a useful 
purpose for the claimed process or method that would be readily understood by those of skill 
in the relevant art. This description of the useful purpose of the method corresponds 
essentially to that in claim 12. 

Does the specification provide aatecedent basis for the action to be performed in carrying out 
the method of claim 12, which is "administration of an effective amoimt of a compound 
according to claim 1 or a physiologically acceptable salt thereof? Yes it does. At page 106, 
lines 7-11, the reader is instmcted to administer the compounds via various routes, within 
specified dose ranges. This informs the reader what amount of a compound would need to be 
administered in order to be effective for carrying out the claimed method. 

Finally, does the specification provide antecedent basis for the identification of the recipient 
of the action to be performed in carrying out the claimed method? Not explicitly, but this is 
trivial and of no consequence. Again mentioning the references listed above, it is clear that 
one of skill in the medical art would appreciate that when one treats a headache, migraine 
headache or cluster headache the recipient of that treatment must logically be "a host 
currently suffering from a headache, migraine headache or cluster headache". Similarly, 
when one reduces the frequency of headache, migraine headache or cluster headache the 
recipient must logically be "a host having an increased risk of suffering from a headache, 
migraine headache or cluster headache". 
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It follows that claim 12, by including the phrase "host having an increased risk of suffering 
from a headache, migraine headache or cluster headache'\ is merely explicitly stating what is 
already implicit and in fact inherent in the explicitly stated useful purpose of the treatment. 
The nature of the subject or host to be treated is so readily apparent from the stated purpose 
of the treatment that it is not necessary for the specification to state it explicitly. 
Accordingly, the noted phrase is not new matter. 

Rej ectio n of Claim 1 1 

It is respectfully asserted that the action does not adequately explain the basis for rejection of 
claim 11, Elaboration and clarification is requested should this rejection be maintained. 

Claim Rejections - 35 USC 103(a) 

Rejections as Unpatentable Over Rudolf et al.. Supplemented with CA 128:257695 
It is urged that the rejection of claims 1-12 under 35 USC 103(a) as unpatentable over Rudolf 
et al., US 6,344,449, supplemented with CA 128:257695 is overcome by the claim 
amendments made herein, for the reasons given below. 

In claim 1 ^ as now amended, the definitions of X, U, V and W have been reduced in scope. 
Basis for so amending the definitions of these groups can be found on page 1 9 of the 
specification, under point (iii), where it is said, . , .while in all the embodiments mentioned 

above those compounds wherein (iii) A denotes an oxygen atom, X denotes an oxygen 

atom^ an imino or methylene group, U denotes a trifluoromethyl or pentafluoroethyl group, V 
denotes an amino or hydroxy group and W denotes a hydrogen, chlorine or bromine atom or 
a trifluoromethyl group, are of most particularly outstanding importance." 

Dependent claims 2-8 and 10-12 are similarly restricted in scope^ as they incorporate by 
reference the definitions of X, U, V and W found in claim 1, 
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Claim 9 has been amended by the deletion of all species no longer embraced by the genus 
described by claim L 

The amended claims are now directed, more narrowly, to the core of the invention, which is 
characterized by the substitution pattern of the phenyl ring wherein V denotes an amino or 
hydroxy group* 

The amended claims are directed to compounds that dijffer ^sentially from the one cited by 
the Examiner as nearest state of the art (US '449, compound 606). It would not have been 
obvious for a person skilled in the att that the compounds now claimed, which are structurally 
quite different than those of the cited prior art, would have similar activities as those of the 
prior art. In the compounds of the amended claims, the allocation of the electric charge at the 
phenyl ring is different than that of compound (606) of US '449. 

Applicant retains the right to pursue claims to the deleted subject matter in a continuation 
application. 

Rejections as Unpatentable Over Mallee et aL in view of Rudolf et al 

It is urged that the rejection of claims 1-12 under 35 USC 103(a) as unpatentable over Mallee 
et al, CA 137:304712 in view of Rudolf et al. US 6,344,449 is overcome by the claim 
amendments made herein, for the reasons given above* 
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Claim Rejections - Nonstatutory Obviousness-type Double Patenting 

Rejection of Claims 1-12 as Unpatentable Over Rudolf et ai.. Supplemented with CA 
128:257695 

It is urged that the rejection of claims 1-12 on the ground of nonstatutory obviousness-type 
double patenting, as xmpatentable over Rudolf et aL, US 6,344,449, supplemented with CA 
128:257695 is overcome by the claim amendments made herein. As explained above, the 
claims as amended are directed to compounds that are structurally significantly different than 
the two compounds claimed by US 6,344,449. In view of these differences it is urged that 
there is no prima facie structural obviousness and that, accordingly^ there is no nonstatutory 
obviousness-type double patenting. 



Provisional Reiection of Claims 1-12 as Unpatentable Over Co-Pending 10/835.495 in view 
of CA 128:257695 

It is urged that the provisional rejection of claims 1-12 on the ground of nonstatutory 
obvioimsness-type double patenting, as unpatentable over co-pending 10/835,495 in view of 
CA 128:257695 is improper and should be withdrawn in that the pending claims are not 
prima facie obvious over claims 15-19 of co-pending 10/835,495. 



The claims of the co-pendir^ application are directed to compounds of the formula I 




wherein the moiety A is a divalent group of formula 
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that is linked to the group -NR^R"^ of formula (J) via the carbonyl group. 

The compounds of the claims in the present application lack a structural feature that 
corresponds to the moiety A of the co-pending application. The Examiner has not explained 
why the compounds of the present claims are prima facie obvious variants of those covered 
by the claims of the co-pending application, even though they lack this structural feature. 

Provisional Rejection of Claims 1-12 as Unpatentable Over Co-Pending 10/683.921 in view 
of US 6344.449 

Claims 1-12 of the present application are provisionally rejected on the ground of 
nonstatutory obviousness-type double patenting as being unpatentable over claims 1-14 of 
co-pending 10/683,921 in view of US 6,344,449. This provisional rejection is traversed 
because SN 10/683,921 dc^s not appear to be a valid application serial number. Clarification 
is requested. 

In the event that the Examiner intended to base the rejection upon SN 10/685,921 it should be 
noted that Applicant would stand ready to overcome such rejection, when it becomes non- 
provisional, with a terminal disclaimer. 

Provisional Relection of Claims 1-12 as Unpatentable Over Co-Pending 10/755.593, 
1 1/107.052 and 1 1/107J95, each in view of US 6344.449 

Claims 1-12 of the present application are provisionally rejected on the ground of 
nonstatutory obviousness-type double patenting as being unpatentable over claims 1-14 of 
co-pending 10/775,593 in view of US 6,344,449- This provisional rejection is traversed for 
the following reason. 
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It is respectfuliy asserted that, in view of the foregoing amendments and arguments, no 
grounds for rejection rem^n in the present application, aside from the present obviousness- 
type double patenting rejections. 

Reference is made to the discussion of double patenting rejections in MPEP Section 804, and 
in particular to the discussion respecting provisional obviousness'-type double patenting 
(ODP) rejections between copending applications having a common owner or assignee. 

In this regard, it should be noted that the present application and the three copending 
applications cited are co-owned. 

MPEP Section 804 states as follows: 

If a "provisional" nonstatutory obviousness-type double patenting (ODP) rejection is 
the only rejection remaining in the earlier filed of the two pending applications, while 
the later-filed application is rejectable on other grounds, the examiner should 
withdraw that rejection and permit the earlier-filed application to issue as a patent 
without a terminal disclaimer. 

As shown by the table below, the present application is earlier filed than copending 
10/755,593, 1 1/107,052 and 1 1/107,195, Accordingly, and in view of the instruction given 
by MPEP 804, the Office should withdraw the ODP rejection to the extent that it is based 
upon these three co-pending applications- 



Application 


U.S. Filing or 371(c) Date 


10/687,262 (present application) 


10/16/2003 


10/755,593 (copending) 


1/12/2004 


11/107052 (copending) 


4/15/2005 


11/107195 (copending) 


4/15/2005 
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Respectfully submitted. 



/Alan Stempel/ 

Alan Stempel Reg. # 28991 



Patent Department 
Boehringer Ingelheim Corp. 
900 Ridgebury Road 
P.O. Box 368 
Ridgefield, CT. 06877 
Tel.: (203)798-4868 



Co-transmittals 

(1) PDF copy of web page "Migraine, MayoClinic.com" 

(2) PDF copy of web page "Migraine, the National Migraine Association: Current 
Treatment Methods" 

(3) PDF copy of J Headache Pain (2001) 2: 147-1 61 
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Treatment 

A variety of drugs have been ^ecifically designed to treat mfgra 
addltron, some drugs oommonfy used to Ireat other conditions 
relieve or prevent migraines. Medications used to combat mlgraifies 
two broad categories: 



nes. In 
al^o may help 
fall into 



H Pain -relieving medications. Also known as acute or abor:ive 

treatment, these types of drugs are taken during migraine attacks and 
are designed to stop symptoms that have already begun, 

a Preventive medications. These types of drugs are taken regularly, 
often on a daiPy basis, to reduce the severity or frequency qf 

migraines. 

Choosing a strategy to manage your migraines depends on the 1t-equency 
and severity of your headaches, the degree of disabili^ your he? daches 
cause, and your other medical conditions. You may be a candidiite for 
preventive therapy if you have two or more debilitating attacks a month, if 
you use pain-relieving medrcations more than twice a week. If ps in -relieving 
medications arent helpjng/or if your migraine signs and symptoms include a 
prolonged aura or numbness and impaired movement on one sfcje of your 
body. 

Some medications aren't recommended if you're pregnant or br^st-feeding. 
Some arent used for children. Your doctor can he^ find the rlghf medication 
for you. 

Pain-relieving medications 

For best results, take pain-relieving drugs as soon as you experience signs 
or symptoms of a migraine. It may help if you rest or sieep in a dprk room 
after taking them: 



NonsteroidaT anti-inflammatory drugs (NSAIDs), These 
medications, such asrbuprofen (Advil, Motrin, others) or as 
help relieve mild migraines. Drugs marketed specifically for 
such as ihe comblnalion of acetaminophen, aspirin and ca felne 
{Excedrin IWigraane), also may ease moderate migraines, b jt arent 
effective ^one for severe migraines. If over-4he-counter m« dicaljons 
dont help, your doctor may suggest a stronger, prescription-only 
version of the same drug. If taken too often or for long periuds 
NSAIDs can lead to ulcers, gastrointes^nal bleeding aid m 
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headaches. f 

m Triptans. For many peopfe wjth severe migraine attacks, t |iptans are 

the drug of choice. They are effective in refieving the pain, nausea 

and sensitivity to light and sound that are associated with rTHgi:^ft^g and sponsorship 

Sumatriptan {Imitrex} was 1he first drug specrfically develop^j^ treat 

migraines. Refated medications include rizatriptan (Maxalt), 

naratriptan (Amerge), zolmitriptan (Zomig), almotriptan (Axert), 

frovatriptan (Frova) and eletriptan (Relpax). Side effects of triptans 

indude nausea, dizziness, nuisde weakness and, rarefy, stroke and 

heart attack, (n recent studies, a single-tablet combination of 

^matriptan and naproxen sodium relieved migraine syrr^toms more 

eifectivefy than did either individual medication. This combination 

tablet will likely be marketed soon. 

m Ergots. Ergotamine {Ergomar) has been in use for more than 60 
years and was a common prescription for migraine before triptans 
were mtroduced. Ergotamine is much less expensive, but also less 
effective, than tnptans. Dihydroergotamine Is an ergot derivative that 
is more effective and has fewer side effects than ergotamine. 

m Anti-nausea medications. Since migraine attacks are often 
accompanied by nausea mih or without vomiting, medication for 
treatment of these symptoms is appropriate and is usually combined 
with other medications. Frequently prescribed medications are 
metoclopramide (oral) or prochlorperazine (oral or recta! suppository). 

tt Butalbltal combmations. Medications that conrrbine the sedative 
butalbltal with aspirin or acetaminophen are sometimes used to treat 
mrgrame attacks. Some combinations also include caffeine or 
codeine. These medications, however, have a high risk of rebound 
headaches and withdrawal symptoms and accordingly should be 
used infrequently. 

B Opiates, Medications containing narcotics, particularly codeine, are 
sometimes used to treat migraine pain when people can1 take triptans 
or ergots. These drugs are habit-forming and are usually used only as 
a last resort. 

Preventive medications 

Preventive medications can reduce the frequency, severity and length of 
migraines and may increase the effectiveness of symptom-relieving 
medicines used during migraine attacks. Your doctor may recommend that 
you take preventive medications dally, or only when a predictable trigger, 
such as menstruation, is approaching. 

In most cases, preventive medications don terminate headaches completely, 
^d some can have serious side effects. For best results, take these 
mediations as your doctor recommends: 

m Cardiovascular dmgs. Beta blockers — which are commonly used 
to treat high blood pressure and coronary artery disease — can 
reduce the frequency and severity of migraines. These drugs are 
considered among first-line treatment agents. Calcium channel 
blockers, another class of cardlovascuJar drugs, especially verapamil 
(Calan, Isoptin), also may be helpful, in addition, the antihypertensive 
medications lisinopril {PrinMl, Zestril) and candesartan (Atacand) are 
useful migraine prevention medications. Researchers don't 
understand exactly why all of these cardiovascular drugs prevent 
migraines. Side efi'ects can include dizziness, drowsiness or 
lightheadedness. 

m Antidepressants* Certain antidepressants are good at helping 
prevent all types of headaches, including migraines. Most effecftVe 
are frk^clb antidepressants, such as amitriptyiine, nortriptyline 
(Pamelor) and protriptyline (Vivactil). These medications are 
considered among first-^ine treatment agents and may reduce 
migraines by affecting the level of serotonin and other brain 
chemicals. You don't have to have depression to benefit from these 
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drugs. Newer antidepressants, however, generaiiy aren't as effective 
for migraine prevention. 

■ AntI -seizure drugs. Although the reason is unclear, some anti- 
seizure drugs, such as divalproex sodium (Depakote) and topiramate 
(Topamax), which are used to treat epilepsy and bipolar disease, 
seem to prevent migraines. Gabapentin (Neurontin), another anti- 
seizure medication, is considered a second-line treatment agent. In 
high doses, however, these anti-seizure drugs may cause side 
effects, such as nausea and vomiting, diarrhea, cramps, hair loss and 
dizziness. 

» Cyproheptadine, This antihistamine specifically affects serotonin 
aclivlty. Doctors sometimes give it to children as a preven^e 
measure, 

« Botulinum toxin type A (Botox). Some people receiving Botox 
injections for their facial wrinkfes have noted improvement of their 
headaches. The mechanism by which Botox might prevent migraines 
is unclear, although the drug may cause changes in your nervous 
system that modify your tendency to develop migraines. Studies using 
Botox injections for migraines have had mixed results. Additional 
research necessary. Still, if several other preventive medications 
have failed to control your headaches, you might talk to your doctor 
about trying Botox. 
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Prophylactic treatment of migraine 



IntrffducUoit 

llie opportunity to choose a specific prophylactic therapy 
for a patient depends upon the severity of the attacks and 
how these headaches alter the quality of ]ife. Prophylactic 
treatment is usually recoimneitded in the case of 3 or more 
severe attacks per month incompletely responding to syn^- 
tomatic treatment and in the case of more than 4 days with 
headache per month. 

The mahi goals for preventive agents in migraine 
treatment are to reduce the frequency and severity of 
migraine attacks and improve the quality of life. It is gen- 
erally accepted that a good response to prophylactic treat- 
ment is at least a 50% reduction in the frequency or 
severity of migraine attacks. Others goals are to expand 
the knov^ledge of preventive treatments, to promote stud- 
ies in this field, and to avoid the development of a chron- 
ic daily headache as well as symptomatic drug abuse or 
misuse [1]. 

As for all therapeutic strategies, even the prophylactic 
drugs for migraine should undergo a careful evaluation of 
their benefit/risk ratio. This implies that each treatment 
should be used at the dosage with tlie least number of 
adverse drug reactions (ADRs) in order to reduce the num- 
ber and severity of attacks for an adequate period until the 
treatment can be stopped. 

The presence of any comorbid conditions should be con- 
sidered in the choice of a preventive medication for 
migraine. 



From evidence-based medicine to recommendations 

Recommendations for the prophylactic treatment of 

migraine should be not just the simple sum of the findings 
of clinical trials £rom evidence-based papers^ obtained from 



Medline, but also the result of the critical evaluation by a 
group of experts who discuss the results available in the lit- 
erature, taking into account their own experiences. In fact, 
clinical reports may not be sufficient for giving a step 
approach to ixeatment choice, particularly for drugs not yet 
adequately evaluated, even if they are used by patients or 
prescribed by physicians 



Management of pharmacological treatment 

To minimize the risk and improve the patient's compli- 
ance, prophylactic treatment should be started at low 
doses, possibly as a monotherapy. Doses can be slowly 
increased until therapeutic goals are achieved in the 
absence of side effects. The treatment should be main- 
tained for at least 3 months before stopping it. In fact, clin- 
ical benefit may take as long as 1-3 months after the ons^ 
of response. To use a monotherapy at adequate doses and 
for an adequate period of time is necessary in order to 
underscore the relationship between drug efficacy and side 
effects. 

Long-acting or depot formulations can improve patient 
compliance. When pharmacological resistance appears, a 
new prophylactic treatment with another drug should be pre- 
ceded by a washout period. 

Drugs contraindicated for any comorbid conditions (i.e. 
beta-blockers in patients with asthma) and drugs that could 
worsen migraine (i.e- nifedipine for hypertension) should be 
avoided, when possible. 

Particular attention should be devoted to drug-drug or 
drug -food interactions^ and it should be remembered that 
many prophylactic treatments may cause teratogenic 
effects. Therefore, prophylactic treatment during pregnan- 
cy should 1:^ limited to special situations, and in these rare 
cases, drugs with the lowest risk to the fetus should be 
selected. 
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Patient recommendations 

The main problem in preventive tlierapies is always patient 
compliance. The compliance in prolonged treatments is 
Inversely related to the length of treatment and the number 
of pill& taken every day. Tberefore, when possible, the num- 
ber of drugs taken should be reduced and the patients should 
be involved in the choice of their own treatment. Patients 
should be carefully Informed about how and when to take 
dmgs^ and about the potential adverse effects. Another rele- 
vant point to address is tlie patient's expectations of the actu- 
al therapeutic efficacy of the drug, and about the impact of 
the treatment on ihe quality of life and disease evolution. 

For the evaluation of the efficacy of the treatment, 
patients should be educated to follow a formal management 
plan and to carefully fill out headache diaries that record 
the frequency and duration of attacks, the severity of pain^ 
the functional impairment, disability and the drugs taken as 
well as any adverse events. These parameters are necessary 
to assess the modifications in migraine due to preventive 
treatment. 



r^mary prevention of migraine 

Migraine can be considered as a particular response of the 
human brain to a number of triggers, both internal and 
external. Such response is probably genetically deter- 
mined. Migraine patients seem to present a lower thresh- 
old for attacks in certain brain areas compared with those 
of non-migraineurs. In this regard^ the primary prophylax- 
is of migraine should be focused on identifying the trig- 
gers and carefully avoiding them by changing the patient's 
lifestyle. Therefore, patients should be provided a list of 
common triggers to avoid. Another easy method is 
encouraging patients to note all the migraine attacks and 
the potential triggers for each attack in their headache 
diary. 

The most frequent trigger factors are listed in Table 1. 
However, even a coiTect lifestyle cannot prevent all 
migraine attacks in all patients. 

It has been hypothesi^ed that migraine patients have a 
lowered threshold for trigger factors, perhaps genetically 
determined, So» a rational prophylactic treatment should be 
focused to enhance this threshold and this, together with the 
removal of trigger factors, when possible, should result in 
the reduction of the number and intensity of attacks. 

Precipitating factors are those factors able to elicit a 
migraine attack, after a short time of exposure. They are not 
the cause of migraines. They often need cofactors to precip- 
itate the attacks and, even in the same patients, one factor is 
not enough to always induce the attack. 



One or more precipitating factors are reported in 
S4%-90% of patients with migraine, and diese are more 
frequent in those with migraine without aura than with 
aura. The most ixequent factors are stress and psychologi- 
cal tension, 

A trivial trigger is considered food. Many people believe 
that by avoiding some specific foods it is possible to reduce 

the frequency of migraine attacks. Putative allergic factors 
are often considered responsible for migraine attacks, 
whereas, only in rare cases, a specific food directly causes 
migraine. From 20% to 52% of patients report that alcoholic 
drinks precipitate migraine, and conflicting data have been 
reported with respect to differences between beer or red and 
white wine. Also, some foods are involved as precipitating 
factors in percentages varying from 10% to 45%, namely: 
chocolate, cheese, some fruits, citrus fruits, fatty foods and 
fried foods. Peatfield [5] recorded 19% of patients reporting 
sensitivity to cheese, chocolate, or both, and 11% of patients 
sensitive to citrus fruits. The exact mechanism of these 
migraine attacks is unknown, although migraine is general- 
ly believed to be caused by a chemical reaction consisting in 
the release of serotonin from the intestinal wall, or by an 
enzymatic defect, and not by allergic reactions. 

By contrast, fasting has been described to be a precipi- 
tating factor in 25% of children and in 40% of adults affect- 
ed by migraine. 

Menstruation is a common precipitating factor in 
24%-64% of women suffering from migraine without aura. 
In fact, hormonal factors can be considered as both precipi- 
tating and predisposing factors. 

Both too much or too little sleep as well as fatigue are 
believed to be precipitating factors. 

Moreover, weather changes are often considered to be 
precipitating factors for migraine in a percentage ranging 
from 7% to 43%, and patients even say that they are able to 
predict the forecast. By contrast, specific studies did not 
show a relationship between migraine attacks and either 
weather conditions or barometric changes. 

Glaring, blinding and psychedelic lights are also report- 
ed to be precipitating factors for migraine, and in a recent 
study these lights were recognized as precipitating factors 
only in migraine with am^a [6]. 

Other triggers could be angiographic procedures, head 
injuries, physical exercise, and altitude. By contrast, 
sexual activity does not seem able to cause a migraine 
attack. 



Behavior modifications 

The first recommendation for patients should be to avoid 
trigger factors. To obtain this result, patients need to recog- 
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Bixe their specific trigger factors; therefore, it is necessary to 
carefully fill out the diary that should be evaluated at every 
medical visit. 

When stress is identified as tiie main trigger factor, it is 
useful to begin a formal behavioral treatment program to 
avoid ^ssofs, siBce pharmacological therapy alone is 
unable to control migraine attacks. For this purpose, muscle 
relaxation techniques, including biofeedback^ are recom- 
mended. In some cases physical exercise can be useful to 
reduce stress. 

Drug treatment should be used together with behavior 
modifications to obtain a signiScant reduction of migraine 
attacks and an improvement in the quality of life. 



Re-^evabiatioit of ffie diagnosis 

The diagnosis should be re-evaluated when: 

- there is a case of high frequency of migraine attacks 

- there are changes in migraine characteristics (i.e. focal 
symptoms, variation of frequency, intensity or length of 
attacks^ etc.) 

™ there is a lack of effects after three treatments with dif- 
ferent drugs 

- there is an analgesic abuse 



Drugs for prophyfactic treafment 

A few drugs for the prophylactic treatment of migraine have 
been studied in adequate clinical trials according to evi- 
dence-based medicine OBBM) criteria. The level and quality 
of evidence for their use, and the overall recommendation 
level, are presented in Tables 2 and 3 respectively. Clinically 
relevant drug-drug interactions are given in Table 4. 



Beta-blockers 

How beta-blockers can reduce attack frequency in mi- 
graneurs is not clear, although it is probably by acdng on die 
central monoaminergic system and serotonin receptors. Not 
ail these drugs are effective, and those used in niigraine pro- 
phylaxis include atenolol, metoprolol^ nadolol and propra- 
nolol [7-56]. Beta-blockers are contraindicated in patients 
with chronic obstructive pulmonary disease, diabetes melli- 
tus, heart fiailure and peripheral vascular diseases. There is a 
relative contraindication in pregnancy. 

Atenolol and nadolol are excreted by the kidneys and 
show fewer adverse effects in the central nervous system 



(CNS). Failure of prophylactic treatment with one beta- 
blocker is not predictive of the activity of other beta-block- 
ers, so that consecutive trials with these drugs are appropri- 
ate. Physicians should start with low doses and increase 
them slowly, if necessary- 

When migraine attacks are controlled, doses can be 
reduced slowly. The abrupt suspension of beta-blockers can 
induce rebound effects both increasing migraine attacks and 
inducing adrenergic side effects and hypertension. 



Calcium channel blockers 

Calcium channel blockers act by modulating neurotrans- 
mission, inducing vasodilatation and exerting a cytopro- 
tective effect by preventing the influx of calcium ions into 
the cells and reducing cell damage due to hypoxia. The 
therapeutic effects become evident only after some 
months of treatment, and are associated with a number of 
side effects. Among all available drugs of this class, the 
most used are flunarizine (level of evidence A, recom- 
mendation level I) and verapamil (level of evidence 
recommendation level 11) [57-77]. The efficacy of these 
drugs In reducing migraine attacks by at least 50% and 
improving the quality of life is comparable with that 
obtained by beta-blockers at least for flunarizine. Less 
consistent are the findings with nimodipine and nifedip- 
ine [78-82], 

Some calcium channel blockers are contraindicated in 
pregnancy, hypotension, heart failure, atrioventricular (AV) 
block, Parkinson *s disease and depression (e.g. flunarizine) 
and in patients in therapy with beta-blockers and mono- 
amine oxidase inhibitors (MAOl) (e.g. verapamil). 



Serotonin antagonists 

Pizotifen is one of the serotonin receptor antagonists with 
weak antihistamioic and cholinergic effects. Despite its 
effectiveness in migraine, with a clinical benefit in 
50%-"64% of the cases, it has side effects which include 
weight gain and asthenia (level of evidence A, recom- 
mendation level nib) [83-86]. Methysergide is a semi- 
synthetic ergometrine derivative with activity as S-HTi 
and 5~HT2 receptor antagonists. It has been shown to be 
active, particularly in cases with high frequency of attacks 
not responsive to treatment [86]. Contraindications 
include pregnancy, peripheral vascular disorders, severe 
arteriosclerosis, coronary artery disease^ severe hyperten- 
sion, thrombophlebitis or cellulitis of the legs, peptic 
ulcer disease, fibrotic disorders, lung diseases, connective 
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tissue disease, liver or renal function Impairnient^ valvu- 
lar heart disease, cachexia, or serious infection. 
Methysergide can induce retroperitoneal fibrosis and 
pleural and heart valve fibrosis with an estimated inci- 
dence of I in 5000 treated patients. Therefore, it should be 
reserved for severe cases in which other migraine preven- 
tive drugs are not effective, taking carefully into account 
tiie risk-benefit ratio. Today this drug is not available in 
Italy, 



Tricyclic antidepressants 

Amitriptyline is useful in migraine, especially in patients 
with concomitant tension-type headache (level of evidence 
A, recommendation class I). The mechanism of action is 
not related to its antidepressant activity, Amitriptyline 
modulates monoaminergic pathways, by inhibiting the 
reuptake of both adrenaline and serotonin. Moreover, it 
functionally down-regulates p -adrenergic and serotonergic 
receptor expression in the central nervous system Hie 
effective dose varies [27, 87-91], starting with an initial 
dose of 10 mg, per os, every night, to be increased by 10 
mg per week, up to a maximum of 50 mg per day. High 
doses could be necessary in the case of concomitant 
depression, 

A lower risk of developing asthenia and anticholinergic 
side effects has been observed for nortriptyline compared to 
airdtriptyline (level of evidence C). The contraindications 
include: severe cardiac, liver, renal, prostatic and thyroid 
diseases, glaucoma, hypotension » convulsive disorders and 
concomitant use of MAOL 

Tricyclic antidepressants should be used with caution in 
elderly patients because of anticholinergic effects. 



Antiepileptic drugs 

Sodium valproate shows excellent results in preventing 
migraine in clinical trials (level of evidence A; recoramen- 
dation level 1) [115^120]. 

Care should be used when this drug is associated with 
acetyl salicylic acid (ASA) and warfarin, because of the 
possibility of bleeding. The main side effects are nausea, 
alopecia, tremors and weight gain; chronic use may 
induce liver damage, mostly in children. This drug is ter- 
atogenic and should not be administered to pregnant 
women. 

Gabapeniin, a G ABAergic drug, has been shown to be 
effective in preventing migraine attacks [121, 122]. In a 
recent multicenter double-blind placebo-controlled study^ 
this drug was significantly more effective than placebo in 
reducing the frequency of migraine attacks [122]. The 
more frequent adverse effects were somnolence and 
dizziness. 

Topiramate and lainotrigine have been used with moder- 
ate efficacy in migraine prophylaxis [123-130]. 'The most 
frequent side effects of topiramate were cognitive dysfunc- 
tion, sedation, diarrhea, weight loss, and dizziness. Recently, 
it has been reported that after one month of ther^y with top- 
iramate, some patients reported an acute reduction of vision, 
myopia and acute narrow-angle glaucoma. 

Lamotrigine showed less efficacy in preventing migraine 
without aura, whereas it was efficacious in preventing 
attacks in the case of a high frequency of migraine with aura 
crises [128-130]. The most frequent side effects were: rash 
(some fatal), fatigue, dizziness, headache, Stevens- Johnson 
syndrome, toxic epidermal necrolysis and hypersensitivity 
reactions. 

No recent studio have been carried out on carba- 

mazepine as a prophylactic antimigraine drag and data are 
inconclusive about its efficacy [131, 132], 



Selective serotonin-reuptake inhibitors 

Few studies are available on the use of fliis class of drugs in 
ihe prophylaxis of migraine [92-98]. At the moment, there 
is no definitive evidence supporting the use of these drugs in 
preventing migraine attacks. 



Alpha-2 agonists 

The majority of the studies on the prophylactic treatment of 
migraine concern clonidine but failed to show more effica- 
cy compared with placebo [99-113], Negative results were 
also obtained with guanfacine [114]. 



Non-steroidal anti-inflammatory drugs 

The main mechanism of action of non-steroidal anti- 
inflammatory drugs (NSAIDs) is the inhibition of 
cyclooxygenase in both isoforms, whereas, even in the 
absence of inflammation, NSAIDs are active in reducing 
migraine pain (level of e\Tidence B, recommendation level 
11). Among this class of drugs, acetylsaUcylic acid, flur- 
biprofen, lornoxicam, mefenamic acid, ketoprofen and 
both naproxen and naproxen sodium show a discrete effec- 
tiveness in migraine prophylaxis (2, 133-146]. Both 
naproxen and naproxen sodium are useful in die prevention 
of menstrual migraine (level of evidence B; recommenda- 
tion level II) [147, 148]. 
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NSAEDs should be used for intermittent prophylaxis in 
menstrual migraine and not for prolonged periods of time 
because of their gastric and intestinal side effects (level of 
evidence B) [149, 150]. 



pain and diarrhea. This drug at these doses is not avail- 
able in Italy. 



Estrogens 



Dihydroergotaraine 

Dihydroergotamine in slow-release formulations at 
various doses was effective in preventing migraine 
attacks [151, 152]. Dihydroergokryptine also appeared to 
be an effective drug for the prophylaxis of migraine 
attacks [153]. 



Some clinical trials showed the efficacy of high doses of 
estradiol (1.5 mg/day in gel) in the prophylactic treat- 
ment of menstrual migraine. They have been demonstrat- 
ed to significantly reduce the number of attacks [157, 
158], Lower doses (50 mg/day) were ineffective. 
Preliminary studies suggest a possible effectiveness of 
the association of estradiol with flumedroxone and 
methysergide [86]. 



Lisuride 

Lisuride has been proved to be effective and weli-tolerated 
for migraine prophylaxis in some studies [154, 155]. In an 
open study, a reduction of more than 50% of attacks was 
observed in 61.4% of patients treated for a 3-monfh pmod» 
with good tolerance [154], 



Tanacetum partherdum 

The efficacy of feverfew in preventing migraine is not uni- 
versally accepted. Some studies show a reduction in pain 
intensity and associated symptoms, whereas others show an 
increase in the frequency of attacks or no differences in 
comparison with placebo [159-162], 



Riboflavin 

Riboflavin at high doses (up to 400 mg) showed good 
effectiveness in preventing migraine attacks [156] with a 
low rate of unwanted side effects, such as mild abdominal 



Magnesium 

Magnesium showed efficacy in preventing migraine in three 
clinical trials [163-165]. 



Table I Coiimxon trigger 


factors for migraine 


Hormonal 


Menstruation, ovulation, oral contraceptives 


Diet 


AlcoboU nitrites, monosodinm giutamate, aspaitame, chocolate, cheeses, fasting 


Psychological 


Stress, post-stress (weekends and bolidays), anxiety, fear, depression 


Environmentai 


Flashing lights, blinding ligbts, fluorescent lights, weather changes, p^^iiraes, altitude 


Sleep 


Lack of or excessive sleep 


Drugs 


Nitroglycerin, histamine, j«seipine» hydralazine, rardlidine, estrogens, cocaine^ marijuana 


Othears 


Head injuries, physical exercise 
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Table 3 Drugs for prapbyiactac treatment of migraine grouped by level of recommendation 



Level I 




1 Mj^l TffT fa. b) 

Level ill ^ 


Level IV 


Amitriptyline 


CMinarizlne 


Acetykalicylic acid^ 


Bupropion 


Atenolol 


Dihydroergotaniine TR 


Botulinum toxin A* 


Carbamazepine 


Hunarizine 


Fluoxetine 


DilUazem^ 


Clonidine 


Propranolol 


Gabapentin 


Fluvoxaioine* 


Dibydroergokryptine* 


Sodium valproate 


Lamotrigiiie 


Lisuride^ 


Doxepin 




Lornoxicam 


Magnesaum* 


Bsitradiol 




Metoprolol 


Methylergottovme^* 


Flumedroxone* 




Nadolol 


Nmiodiplne^ 


Imipramine 




Naproxen 


Nortriptyline* 


Kletoprofen 




Naproxen sodium 


Paroxetine'' 


Mertaxepine 




Topiiamate 


Pizotifen'' 


Methysergide* 




Verapamil 


Sertraline^ 


Phenelzine* 




Vitamin B2 




Tanaoetum partbensum 

Timolol* 

Trazodone 

Venlafaxiue 

Vigabatrin* 



The nameiS of Ihe drugs are listed in alphabetical order 
* Drugs unavailable or not used in Italy 

^ and ^ refer to tbe two subgroups of Level 3 reported in Table 7 "Levels of recominendation for the treatioaent of migraine and cluster 
headache" of the Methodology section 
^ Drugs with no severe adverse events 

^ Unsafe drugs or with complex indication for use (e.g. special diets) or important pharmacological mleractions 



Tftble 4 Clinically relevant drug-drug interactions among afltixnigrajiie drugs 


Drug 1 


Drug 2 


Effect 


Onset 


Probable mechanism of action 


Acetyisalicylic acid (ASA) 


Diclofenac 
Indomethacin 
COX-2 inhibitors 


GI lesions 
GI lesions 

Increased risk of GI bleeding 


Rapid 

Delayed 

Delayed 


Gastric irritation 
Gastric irritation 
Gastric irritation 


Ergotamine 


Triptans 


Vasoconstriction 


Rapid 


Additive vasoconstrictive effects 


Methysergide 


Triptans 


Prolonged vasoconstriction 


Rapid 


Additive vasoconstrictive effects 


NSAIDs 


NSAIDs 


Peptic ulcer; gastritis', 
GI bleeding 


Rapid 


Gastric irritation 


Propranolol 


Rizatriptan 


Increased rizatriptan levels 


Rapid 


Inhibition of rizatriptan metabolism 


SSRIs 


Triptans 
MAOI 


Serotonin syndrome 
Serotonin syndrome 


Rapid 
Rapid 


Excessive 5-HT stimulation 
Excessive 5-HT stimulation 


TCAs 


Sertraline 


Sei'otontn sj^idrome 


Rapid 


Excessive 5-HT stimulation 


Triptans 


Triptans 
MAOI 


Prolonged vasoconstriction 
Serotonin syndrome 


Rapid 
Rapid 


A*MitiYe vasoconstrictive effects 
Excessive 5-HT stimulation 


Valpnsate 


Amdtriptyline 


Increased sunitiiptyline levels 


Delayed 


Inhibition of amitripiyline metabolism 


Verapamil 


Beta-blockers 


Hypotension, bradycardia 


Rapid 


Additive cardiovascular effects, 
reduced iRetabolism of beta-blockers 



G/, gastrointestinal; NSAlOs^ non-steroidal anti-inflammatory drugs; SSRIs, selective serotonin-reuptake inhibitors; TCAs, tricyclic anti- 
depressants; MAOl^ monoamine oxidase inhibitors 
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